Order 



orderlD 
date 

customer 
orderdetails 



customer (1:1) 



Customer 



customerlD 
name 
address 
phones 



orderdetail (1:mJ 



11 



Figure 1A 



Orderdetail 



items 
quantity 



address (1:1) 



^7 
phone (1:m) 



Address 



street 
city 



10 

item (1:m) 



Phone# 



areacode 
phoneNo 



13 



(1:1) 



14 



Item 



name 
price 



12 



28 



PHQNEN Q 



CUSTJD 
AREA_CODE 
P NUMBER 



ADDRESS 



ADDRESS JD 

STREET 

CITY 

26 J 



m 



29 



-27 



ORDE R 



ORDERJD 
DATE 
CUST ID 



25 



1 



24 



CUSTOMER 



CUSTJD 
NAME 

ADDRESS ID 



22 



31 



m 



30 



ORD DETAIL 



ORDERJD 
QUANTITY 



32 



m 



33 



ITEM 



ORDERJD 

NAME 

PRICE 



20 



Figure 2A 



42 



Employee 

employeelD 

name 

address 

project 



project (m:m) t 



45 




46 



location (m:m^ 



-47 



Location 



name 
address 



Figure 1B 



62 



70 



EMPLOYEE 



EMPJD 

NAME 

ADDRESS 



m 



71 



PROJ EMP 



EMPJD 
PROJECT ID 



20' 



Figure 2B 



64 



m 



72 



PROJECT 



PROJECTJD 

NAME 

BUDGET 



74 



75 



m 



PROJ LOC 



PROJECTJD 
LOCATION ID 



66 



m 



76 



LOCATION 



LOCATIONJD 

NAME 

ADDRESS 



1 



102 



20 



OBJECT 
MODEL 



MAPPING 
TOOL 



104 



124- 



JOIN 



META-DATA 
STORAGE 



i 



122 



ABLE 



INFORMATION 
HANDLER 



QUERY 
GENERATOR 



106 



RUNTIME 
MAPPING 
LIBRARY 



DATABASE 



126 



BATCH 
READING 
HANDLER 



120 



Figure 3A 



122 



INFORMATION 
RECEIVER 



130 



EXPRESSION 
TREE 
HANDLER 



EXPRESSION 
TREE 
COMBINER 



132 



134 



Figure 3B 



140 



READING SOURCE OBJECTS 



OBTAINING NESTED 
SPECIFICATION 
INFORMATION AND JOINS 



1 





SPECIFYING OPTIMIZABLE 
RELATIONSHIPS 






► 




GENERATING NESTED 
QUERY 






APPENDING UPPER LEVEL 
QUERY INFO AND JOINS 
TO NESTED QUERY 






EXECUTING NESTED 
QUERY AND RETRIEVES 
RELATED OBJECTS 







142 



150 



152 



154 



156 



FIGURE 4 



READING COLLECTION OF 
SOURCE OBJECTS 



GENERATING RETRIEVAL 
QUERY TO READ TARGET 
OBJECTS 



SELECTING JOIN TABLE INFO 
AND TARGET OBJECT INFO BY 
EXECUTING RETRIEVAL QUERY 



POPULATING RELATIONSHIP 
OF SOURCE OBJECTS BASED 
ON JOIN TABLE INFO 



160 



•162 



164 



166 



FIGURE 5 



OBTAINING SOURCE 
EXPRESSION TREE 



TRANSLATING INTO DATABASE 
SOURCE QUERY 



EXECUTING SOURCE QUERY 
AND OBTAINING COLLECTION 
OF SOURCE OBJECTS 



BUILDING TARGET EXPRESSION 
TREE 



COMBINING SOURCE 
EXPRESSION TREE AND 
TARGET EXPRESSION TREE 



GENERATING RETRIEVAL 
QUERY FROM COMBINED 
EXPRESSION TREE 



180 



182 



184 



186 



188 



190 



FIGURE 6 



EXECUTING RETRIEVAL QUERY 
ON DATABASE 



OBTAINING TARGET OBJECT 
INFO AND JOIN TABLE INFO 



APPENDING TARGET OBJECT 
INFO AND JOIN TABLE INFO TO 
RETRIEVAL QUERY 



MATCHING SOURCE OBJECTS 
AND TARGET OBJECTS 



200 



-202 



-204 



206 



FIGURE 7 



